Crystal structure of phospholipase C from Bacillus cereus complexed with a substrate analog.
We report the first crystal structure of a complex between PLC from Bacillus cereus (PLCBc) and a competitive inhibitor that is an analog of the natural phospholipid substrate. The structure has been determined at 1.9 A resolution and refined to a final R-factor of 15.7%. The inhibitor binds with its phosphonyl group to the three Zn ions in the active site of the enzyme and is also involved in a hydrogen bonded network including several water molecules and amino acid side-chains which appear to help orient the substrate for productive binding. The interactions within this complex provide some important information regarding the mechanism of PLC-catalyzed hydrolysis of membrane phospholipids. A water molecule, located approximately apical to the diacylglycerol leaving group, seems to be the most likely candidate for the attacking nucleophile which initiates the reaction.